Suppression of hepatoma growth and angiogenesis by a fumagillin derivative TNP470: possible involvement of nitric oxide synthase.
TNP470, a derivative of fumagillin, suppressed in vivo growth of human PLC/PRF/5 hepatoma and ameliorated cachexia of hepatoma-bearing mice. These in vivo effects were associated with reductions in microvessel and macrophage counts. In in vitro experiments, TNP470 inhibited the growth and migration of human hepatoma and bovine vascular endothelial (VE) cells. TNP470 did not inhibit the production of VE growth factor by the hepatoma, which suggests that this compound acts directly on VE cells in vivo. In contrast, TNP470 inhibited the production of leukemia inhibitory factor, which may be related to the amelioration of cancer cachexia. TNP470 induced apoptosis and enhanced the expression of beta-galactosidase, a biomarker of senescence, which was partly mimicked by a nitric oxide (NO) donor S-nitroso-N-acetyl penicillamin. TNP470 inhibited myristoylation and membrane translocation of NO synthase and increased the cellular content of NO synthase and production of NO. Therefore, it is suggested that the actions of TNP470 are mediated, at least in part, through the inhibition of membrane translocation of biologically active proteins.